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"FREE SEEDS, NOT FREE BEER":
PARTICIPATORY PLANT BREEDING, OPEN
SOURCE SEEDS, AND ACKNOWLEDGING USER
INNOVATION IN AGRICULTURE
Keith Aoki*
INTRODUCTION

In the context of user-innovation, agriculture has been a field where
farmers substantively contributed to developing and improving existing and
new plant varieties. This essay paraphrases Free Software Foundation
founder and computer programmer par excellence Richard Stallman's
description of what "free software" means in the context of what the open
source software movement may have to impart to contemporary plant
breeding. It looks at how the rise and expansion of intellectual property
rights in plants and varieties during the twentieth century has significantly
reduced the role of farmers in plant breeding, turning them into consumers
providing labor to raise crops in which others hold the underlying
intellectual property rights.
This essay makes three basic points. First, it examines the shift in the
treatment of plant genetic resources (PGRs) from "common heritage" to
"sovereign property." This shift occurred during 1980s through the 1990s
and was embodied in the characterization of PGRs in the 1983 International
Undertaking on Plant Genetic Resources (IUPGR) to the characterization in
the 1992 Convention on Biological Diversity (CBD) as "sovereign
property." This was a development that was harmonious to expanding
intellectual property rights in such resources as articulated and required by
the 1994 Trade Related Aspects of Intellectual Property (TRIPS).
Secondly, this essay stresses the relationship between the public domain
and intellectual property rights by examining the difference between "openaccess" resources, where no one has the right to exclude, and "limited
* Professor of Law, University of California-Davis King Hall School of Law. Thanks to
Katherine Strandburg, Brett Frischman, and the other participants in the When Worlds
Collide: Intellectual Property at the Interface Between Systems of Knowledge Creation
Symposium. Thanks to Professor Kevin Davis for his insightful comments on the draft of
this paper delivered at the symposium. Thanks also to my research assistants Rebekah
Yalcinkaya and Amanda Sherwood.
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commons" resources that are shared within a group but that are off-limits to
free exploitation to outsiders. In the context of PGRs, this essay looks at
the way that the 2001 International Treaty on Plant Genetic Resources
(ITPGR) creates a type of "limited commons" for a limited number of crops
and forages and what the benefits and drawbacks of such an approach has.
Finally, this essay suggests that, in the pervasive colonization of global
industrial agriculture by intellectual property controlled by large
multinational agrochemical entities, open source license principles may
help farmers and plant breeders cooperate in creating decentralized spaces
for participatory plant breeding and ironically using "private" contracts and
licenses to leverage greater and more open "public" access to plant varieties
and the genetic resources they contain.
I. USER-INNOVATION, AGRICULTURE, AND INTELLECTUAL PROPERTY
As Professor Katherine Strandburg and others have illustrated, we
currently face critical questions about the global governance of innovation,
especially when analyzing the "interplay between the global IP regime and
the revitalized practices of user innovation and open and collaborative
innovation."' In particular, in the area of agriculture, the emerging global
intellectual property regime of TRIPS seems to embody a distorted balance
between initial and follow-on innovation 2 in a way that fails to respect or
local knowledge of the sort often practiced by
account for heterogeneous
3
farmer-users.
Drawing on the work of Eric von Hippel, Professor Strandburg has
argued that TRIPS, intellectual property systems in general, and patent
1. Katherine J. Strandburg, Evolving Innovation Paradigmsand the Global Intellectual
Property Regime, CONN. L. REV. (forthcoming 2009) (manuscript at 3), available at
http://ssm.com/abstract=-1229543; see also Margaret Chon, Intellectual Property and the
Development Divide, 27 CARDOZO L. REV. 2821 (2006); Rochelle Cooper Dreyfuss, TRIPSRound II. Should Users Strike Back?, 71 U. CHI. L. REV. 21 (2004); Daniel J. Gervais,
Intellectual Property, Trade & Development: The State of Play, 74 FORDHAM L. REV. 505
(2005); Peter K. Yu, TRIPS and Its Discontents, 10 MARQ. INTELL, PROP. L. REV. 369
(2006); Symposium: Intellectual Property, Trade and Development: Accommodating and
ReconcilingDifferent NationalLevels of Protection, 82 CHI.-KENT L. REV. 1655 (2007).
2. Examples of this are, Agreement on Trade-Related Aspects of Intellectual Property
Rights, Apr. 15, 1994, Marrakesh Agreement Establishing the World Trade Organization,
Annex IC, Legal Instruments-Results of the Uruguay Round, art. 27, 33 I.L.M. 1125
(1994) [hereinafter TRIPS] (prohibiting discrimination between different fields of
technology); id. art. 31 (a case-by-case approach to compulsory licensing); id. art. 30
(limited exceptions to strong patent rights). Note that Katherine Strandburg has proposed
amending TRIPS by replacing the current Article 30 with a broad provision allowing
exemptions/exceptions "reasonably calculated to promote innovation" and making Articles
27 and 28 subject to such exemptions. Strandburg, supra note 1 (manuscript at 8).
3. See generally PATRICIA LUCIA CANTUARIA MARIN, PROVIDING PROTECTION FOR
PLANT GENETIC RESOURCES: PATENTS, SuI GENERIS SYSTEMS, AND BIOPARTNERSHIPS (2002);
DARRELL A. POSEY & GRAHAM DUTFIELD, BEYOND INTELLECTUAL PROPERTY: TOWARD
TRADITIONAL RESOURCE RIGHTS FOR INDIGENOUS PEOPLES AND LOCAL COMMUNITIES (1996);
WALTER V. REID ET AL., BIODIVERSITY PROSPECTING: USING GENETIC RESOURCES FOR
SUSTAINABLE DEVELOPMENT (1993).
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systems in particular of the developed world are heavily biased against
"sticky information" that is distributed heterogeneously. 4 Instead, these
knowledge-property systems incentivize and protect mass-market, sellerbased innovation.
Often ignored and dismissed within the dynamics of these systems is the
notion that that user innovation may be important. Users may possess
unique local knowledge about their needs, and also
the technical capacity to
5
make follow-on innovations to meet those needs.
Seeds have been exchanged for centuries without being conceived as
objects of intellectual property. 6 Prior to the twentieth century, seed
germplasm was recognized as valuable, but treated as a "free" resourcecharacterized as that which is the "common heritage" of humankind. 7 The
common heritage treatment of germplasm was not without serious
problems, not the least of which was to facilitate the outflow of germplasm
from equatorial centers of genetic diversity during the era of colonial
expansion, where the botanical gardens in countries like England helped lay

4. Strandburg, supra note 1 (manuscript at 10-11); see also ERIC VON HIPPEL,
DEMOCRATIZING
INNOVATION
(2005),
available at. http://web.mit.edu/evhippel/
www/democl.htm; Eric von Hippel, "Sticky Information" and the Locus of Problem
Solving: Implicationsfor Innovation, 40 MGMT. Sci. 429 (1994).
5. BORU DOUTHWAITE, ENABLING INNOVATION:
A PRACTICAL GUIDE TO
UNDERSTANDING AND FOSTERING TECHNOLOGICAL CHANGE

(2002); Rebecca S. Eisenberg,

Public Research and Private Development:
Patents and Technology Transfer in
Government-Sponsored Research, 82 VA. L. REV. 1663 (1996); Anil K. Gupta, From Sink to
Source: The Honey Bee Network Documents Indigenous Knowledge and Innovations in
India, INNOVATIONS, Summer 2006, at 49, 49; see also Madhavi Sunder, The Invention of
TraditionalKnowledge (UC Davis Legal Studies Research Paper Series, Research Paper No.
75, 2006), available at http://ssm.com/abstract=890657.
6. STEPHEN B. BRUSH, FARMERS' BOUNTY:
LOCATING CROP DIVERSITY IN THE
CONTEMPORARY WORLD 231 (2004) (discussing the distinction between "products from
nature" and "products of nature" with plant genetic resources traditionally considered to be
"products of nature" and, therefore, in the public domain and freely appropriable); CARY
FOWLER, UNNATURAL SELECTION: TECHNOLOGY, POLITICS, AND PLANT EVOLUTION 73
(1994) (noting that prior to the early twentieth century, "there was little sense of anyone
having a legally sanctioned, proprietary right over a [plant] variety"); JACK RALPH
KLOPPENBURG, JR., FIRST THE SEED: THE POLITICAL ECONOMY OF PLANT BIOTECHNOLOGY,
1492-2000, at 10-11 (2004) ("Included in any compendium of 'obstacles to the capitalist
penetration of agriculture' should be the natural characteristics of the seed itself. Like the
Phoenix of myth, the seed reemerges from the ashes of the production process in which it is
consumed. A seed itself is used up (or, rather, transformed) as the embryo it contains
matures into a plant.... The seed thus possesses a dual character that links both ends of the
process of crop production: It is both means of production and, as grain, the product....
[and] is antagonistic to the complete subsumption of seed (as opposed to grain) under the
commodity-form.").
7. BRUSH, supra note 6, at 221-23 ("Conceptualizing genetic resources as common
heritage began formally when the phrase appeared in the 1970s in the discourse around
international responsibility for the global environment.... [and] was a response to concern
over environmental degradation in territories not controlled by any one state, such as the
open seas or Antarctica .... Common heritage for plant resources implies open access and
nonexclusion to seeds and plants from farmers' fields, with due recognition of the
importance to farmers of seed, food, and... fields.").
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the foundation for plantation economies. 8 Even after former colonies
gained independence, the patterns of germplasm flow ran from the former
colonies into the laboratories, genebanks, and testing fields of the
developed countries. Within developed countries, farmer landraces and
germplasm emerged protected by intellectual property laws. 9
Despite restrictions such as the passage of the U.S. Plant Patent Act
(PPA) in 193010 and the use of trade secrecy from the 1920s to keep hybrid
plants proprietary," the mid-twentieth-century Green Revolution was
largely underwritten by the free use and exchange of germplasm. The seed
germplasm was exchanged from and between International Agricultural
Research Centers (IARCs) premised on the idea that such germplasm was
the common heritage of (hu)mankind.12 However, by the last quarter of the
twentieth century, the common heritage treatment was largely supplanted
8. FOWLER, supra note 6, at 12 ("In cooperation with Kew, experimental plantations
were established in Mauritius, Fiji, St. Helena, Tanganyika. . . the Cameroons, Burma,
Trinidad, Tobago, and Jamaica .... [T]he British colonial administration... working with
the scientific establishment ... succeeded in establishing plantation production of a crop
which was extremely important to political and commercial activities in the British
colonies."); Lucille H. Brockway, Plant Science and Colonial Expansion: The Botanical
Chess Game, in SEEDS AND SOVEREIGNTY:

THE USE AND CONTROL OF PLANT GENETIC

RESOURCES 49, 50 (Jack R. Kloppenburg, Jr., ed., 1988) ("As important as the physical
removal of the plants was their improvement and development by a corps of scientists
serving the Royal Botanic Gardens, a network of government botanical stations radiating out
of Kew Gardens and stretching from Jamaica to Singapore to Fiji .... [and] was a crucial
factor in the success of the new plantation crops and plant-based industries.").
9. BRUSH, supra note 6, at 231-32 ("Legal discourse in industrial countries with a long
record of intellectual property accepted the co-existence of the public domain and
intellectual property by acceding to the difference of 'products of nature' and 'products from
nature' .... [with] crop genetic resources [seen as] 'products of nature' . . . because
landraces are shared among farmers [and] are thus already in the public domain ....
The
contrary view to reject intellectual property [in plant genetic resources] holds that the very
existence of intellectual property in plants is a fundamental breach of common heritage ....
[and that] the distinction between 'products of nature' and 'products from nature' is
unacceptable.").
10. FOWLER, supra note 6, at 73 ("With the Plant Patent Act (PPA) of 1930, commercial
nursery interests endeavored to secure exclusive, proprietary rights over plant varieties. The
[PPA] provided 17-year patent protection for new varieties of asexually reproduced
plants .... [that] are commercially propagated by cutting or grafts (as opposed to seed), such
as fruit tree varieties and roses. The [PPA] was historic in that it was the first law to provide
legal ownership over plant varieties.").
11. KLOPPENBURG, supra note 6, at 107 ("'Among the private corn breeders and
producers of hybrid corn, a tendency seems to be developing to regard the information they
have on their lines and the pedigrees of their hybrids as trade secrets which they are reluctant
to divulge."' (quoting U.S.D.A. corn breeder, Merle T. Jenkins)).
12. FOWLER, supra note 6, at 182 ("In 1974, the Consultative Group on International
Agricultural Research (CGIAR) founded the International Board for Plant Genetic Resources
(IBPGR). The IBPGR, a self-described 'purely scientific and technical body' was to serve
as a 'catalyst' for plant genetic resource conservation activities ....
CGIAR is the parent
body of a network of international agricultural research centers (IARCs) .... [that] have
been major collectors and storage sites for germplasm and have played a key role in the
breeding of new varieties for the Third World. Consequently they have also played a major
role in genetic erosion and in the commercialization of Third World agriculture.").
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by the notion and practice in which human intervention creating new plant
varieties results in patents or other forms of exclusive intellectual
property.' 3

II. SEED GERMPLASM, 1980-2000: FROM "COMMON HERITAGE" TO
"SOVEREIGN PROPERTY"
This part analyzes and critiques developments such as the 1992
Biodiversity Conference and the resulting Convention on Biological
Diversity, the creation of the World Trade Organization (WTO), the
ongoing implementation of TRIPS, and the 2001 Doha Round and its
subsequent collapse in Cancun, Mexico, in the summer of 2003. Also
worthy of consideration is the network of international agricultural research
stations and seed conservation banks administered by the Rockefeller
Foundation Consultative Group on International Agricultural Research, as
well as the role of the Food and Agriculture Organization (FAO) of the
United Nations.
A. 1983: InternationalUndertaking on Plant Genetic Resourcesfor
Food and Agriculture
The FAO became a flashpoint for debates between the countries of the
North and the South regarding the legal treatment of PGRs. Over the
United States' objections, 14 the FAO adopted the IUPGR in 1983 and also
15
established an FAO Commission on Plant Genetic Resources (CPGR).
The IUPGR and the CPGR were spearheaded by a group of developing
countries and were supported by an array of NGOs allied with the
International Coalition for Development Action. 16
The IUPGR was a nonbinding agreement that set out rules and standards
for exchanging and conserving seeds and plant genetic resources.
Importantly, the IUPGR took the position that PGR were to be considered
the common "heritage of mankind."' 17 The IUPGR's "common heritage"
principle was controversial, as it delineated an extremely broad definition of
PGR subject to the undertaking. Under this principle, commercial plant
varieties protected by breeders' rights and plants protected by patents were
13. UPOV is the French acronym for Union Internationale pour la Protection des
Obtentions V&gtales. International Convention for the Protection of New Varieties of
Plants, Dec. 1, 1961, 33 U.S.T. 2703, 815 U.N.T.S. 89 [hereinafter UPOV]; U.S. Plant
Variety Protection Act of 1970, 7 U.S.C. §§ 2321-2582 (2006); Diamond v. Chakrabarty,
447 U.S. 303 (1980).
14. Graham Dutfield, TRIPS-Related Aspects of Traditional Knowledge, 33 CASE W.
RES. J. INT'L L. 233, 265 (2001).
15. International Undertaking on Plant Genetic Resources, FAO Res. 8/83, U.N. FAO,
22d Sess., art. 1 at 2, U.N. Doe. C/83/REP (Nov. 23, 1983).
16. See FOWLER, supra note 6, at 187.

17. IUPGR, supra note 15 ("Recognizing that.., plant genetic resourcesare a heritage
of mankind to be preserved, and to be freely availablefor use, for the benefit of present and
future generations ....
").
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to be treated in the same way as traditional landraces and wild plants-as
common heritage. Therefore, these commercial plant varieties would be
8
freely accessible to farmers and breeders around the world.'
B. 1989." The Keystone Dialoguesand "Farmers'Rights"
Unsurprisingly, countries such as the United States flatly refused to
participate in the IUPGR, resulting in a stalemate until 1989, when the
developing and developed countries were able to reach a preliminary
agreement on three principles related to PGR. The Keystone Dialogues
first came to the consensus that cultivated plant varieties covered by plant
variety protection rights would not be considered freely accessible,
therefore asserting the availability of intel lectual property rights in plant
varieties. 19 Second, the parties agreed that common heritage or free
accessibility to farmers' land races 20 did not mean access free of charge;
that is, it might be possible to design a regime where plant breeders could
be obligated to pay for plant tissue and seeds collected in a particular
country's territory. 2' Finally, the parties adverted to a vague idea of
farmers' rights. 22

These rights were left undefined, but the FAO

acknowledged that somesort of recognition should be due for the millennia
of farmers' efforts spent in domesticating contemporary agricultural staple
23
crops and varieties.
The concept of farmers' rights was an idea proposed by a Canadian
nongovernmental organization (NGO), the Rural Advancement Foundation

18. See KLOPPENBURG, supra note 6, at 173; Jim Chen, Webs of Life: Biodiversity
Conservation as a Species of Information Policy, 89 IOWA L. REv. 495, 583 (2004).
19. KEYSTONE CTR., FINAL CONSENSUS REPORT OF THE KEYSTONE INTERNATIONAL
DIALOGUE SERIES ON PLANT GENETIC RESOURCES: MADRAS PLENARY SESSION (1990).
20. KLOPPENBURG, supra note 6, at 46 ("In domesticating plants, humans added intense
artificial selection pressures to the ongoing process of natural selection. They also carried
crops away from their centers of origin, thus facilitating recombination with other plant
populations and forcing adaptation to the exigencies of new environmental parameters. The
result of these complex interactions was the development within any one species of
thousands of 'land races.' . - . Land races are genetically variable populations that exhibit
different responses to pests, diseases, and fluctuations in environmental conditions. The
genetic diversity in these land races was, and remains, a form of insurance for peasant
cultivators.").
21. See Kirit K. Patel, Farmers' Rights over Plant Genetic Resources in the South:
Challenges and Opportunities, in INTELLECTUAL PROPERTY RIGHTS IN AGRICULTURAL
BIOTECHNOLOGY 95, 97 (F. H. Erbisch & K. M. Maredia eds., 2d ed. 2004).
22. FOWLER, supra note 6, at 199.
23. Food and Agriculture Organization (FAO) Resolution 5/89 states,
"Farmers' Rights" are:
rights arising from the past, present and future
contributions of farmers in conserving, improving, and making available plant
genetic resources, particularly those in the centres of origin/diversity. These rights
are vested in the International Community, as trustee for present and future
generations of farmers, for the purpose of ensuring full benefits to' farmers, and
supporting the continuation of their contributions ....
Farmers' Rights, FAO Res. 5/89; U.N. FAO, 25th Sess. (Nov. 29, 1989).
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International (RAFI). 24 RAFI's proposal of the concept was meant to
embody concerns over genetic erosion and the North-South "gene drain."
As envisaged by RAFI, farmers' rights would be a new type of collective
intellectual property rights, meant to counter Plant Breeders' Rights
(PBRs). Farmers' rights theoretically would allow farmers to receive
compensation from an international genetic conservation fund to be
25
administered by the FAO.

Farmers' rights advocates focused on the following four issues:
(i) the right to grow, improve and market local varieties and their
products; (ii) the right to access improved plant varieties and use farmsaved seeds of commercial varieties for planting and exchange; (iii) the
right to be compensated for the use of local varieties in the development
of new commercial products by outsiders; and (iv) the right to participate
in decision-making processes related to acquir[ing], improv[ing] and
us[ing] [Plant Genetic Resources for Food and Agriculture] ....

26

In 1989, the FAO adopted a new interpretation of the 1983 IUPGR that
declared that PBRs were compatible with common heritage and also
recognized the principle of farmers' rights-that most of the world's
valuable germplasm came from the developing world and was the result of
thousands of years of selection by farmers, and that some form of
compensation should be paid for use of that germplasm. 2 7 However,
neither the international fund nor farmers' rights crystallized in the period
following 1989, in large part because contributing to the fund was
voluntary.

24. See KLOPPENBURG, supra note 6, at 272-73, 274 (observing as of 1978, that "It]he
United States continues to require plant genetic resources from the Third World, and it is
preparing to strengthen its capacity to collect those resources ....

Efforts to compel Third

World nations to honor [utility] patents [in plants] cannot but reinforce perceptions of the
asymmetries in the treatment of commercial cultivars as private property and other types of
plant germplasm as common heritage .... Third World nations are asked to supply plant
genetic resources-the raw material of the new genetic technologies-as common heritage.
In return, they are offered the opportunity to purchase the products of biotechnology."); see
also Susan K. Sell, Post-TRIPS Developments: The Tension Between Commercial and
Social Agendas in the Context of Intellectual Property, 14 FLA. J. INT'L L. 193, 206 n.50
(2002).

25. See Laurence R. Heifer, Regime Shifting: The TRIPs Agreement and New Dynamics
of InternationalIntellectualProperty Lawmaking, 29 YALE J. INT'L L. 1, 37 (2004).

26. Patel, supra note 21, at 96.
27. Annie Patricia Kameri-Mbote & Philippe Cullet, The Management of Genetic
Resources: Developments in the 1997 Sessions of the Commission on Genetic Resources for
Food and Agriculture, 1997 COLO. J. INT'L ENVTL. L. & POL'Y 78, 83-84.
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C. 1961, 1978, 1991: InternationalUnionfor the Protectionof New
Varieties of Plants
In 1961, a group of European nations met to create the International
Union for the Protection of New Varieties of Plants (UPOV), 28 which was
designed to create a legal basis for PBRs in privately bred varieties of
plants. The UPOV protections went further than those of the PPA, which
protected only asexually reproduced plants. 29 The UPOV protected all
varieties of plants as long as they were (1) new, (2) distinct, (3) uniform,
and (4) stable.3) The United States passed its own form of plant variety
'3 1
protection-the PVPA-in 1970 at the height of the "Green Revolution."
These pieces of legislation were indications that plant breeding in North
America and Europe was becoming increasingly dominated by private plant
breeders.
Under the 1978 UPOV, local varieties grown by farmers were considered
open access because they lacked the uniformity and stability required for
protection. The 1978 UPOV, however, did have a "farmers' exemption"
that allowed any farmer who purchased seeds of a protected variety to save
seeds from those crops for subsequent replanting without paying additional
royalties. 32 The seed industry lobbied many governments heavily to limit
the 1978 UPOV farmers' exemption. 33 In the 1991 UPOV, farmers' rights
were curtailed as follows: (1) Article 15.2 made farmers' rights optional,
with each UPOV member nation free to decide whether or not to implement
such rights; (2) the farmers' privilege to save and exchange seed was
28. UPOV, supra note 13; see also KLOPPENBURG, supra note 6, at 136-37 ("In 1961,
the [UPOV] was created by six European nations to provide an international legal
framework for [Plant Breeders' Rights] legislation.").
29. UPOV, supra note 13, art. 6; see also infra Part III.B.
30. See Susette Biber-Klemm et al., CurrentLaw of PGR and TraditionalKnowledge, in
RIGHTS TO PLANT GENETIC RESOURCES AND TRADITIONAL KNOWLEDGE 56, 81 (Susette BiberKlemm, Thomas Cottier & Dauta S. Berglas eds., 2006) ("Protection under UPOV is granted
for developed or discovered plant varieties that are new, distinct, uniform and stable."); see
also ROBIN PISTORIUS & JEROEN VAN WIJK, THE EXPLOITATION OF PLANT GENETIC
INFORMATION: POLITICAL STRATEGIES INCROP DEVELOPMENT 83 (1999).

31. FOWLER, supra note 6, at 241-42 ("Beginning with the establishment of the
International Maize and Wheat Improvement Center in Mexico, the Rockefeller and Ford
foundations together with assistance from the U.S. government and later the World Bank
helped establish a network of crop breeding centers to bring the Green Revolution to the
Third World .... From 1959 to 1971, research centers were established in Mexico, the
Philippines, Colombia, Nigeria, Peru, India, Syria, and Liberia... [and] the infrastructure
was in place for a transformation of Third World agriculture .... The plant varieties
produced by the [Green Revolution] are now famous, as much for their negative ecological
and social effects [as well as for being] 'high-yielding' . .. [and] 'high response' because of
their use of fertilizers and water ....The genetic erosion caused by the green revolution was
impossible to ignore. Over 100 million acres of new, uniform rices and wheats were soon
being grown where tens of thousands of farmer varieties had once been found.").
32. The so-called "farmers' exemption" in the 1978 UPOV is implicit and can be found
in Article 5(1) of the 1978 UPOV. UPOV, supra note 13, art. 5(1).
33. See Nadine Barron & Ed Couzens, Intellectual Property Rights and Plant Variety
Protection in South Africa: An InternationalPerspective, 16 J. ENVTL. L. 19, 36 (2004).
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eliminated; 34 (3) plant breeders' exemptions were narrowed in Article 14.5,
which meant that "essentially derived" varieties cannot be marketed without
35
permission from the original plant breeders.
D. 1992: Convention on BiologicalDiversity
CBD, 36

The
adopted at the 1992 United Nations Conference on
Environment and Development in Rio de Janeiro, Brazil, was aimed at
conserving biodiversity, but has had direct implications for the issue of
intellectual property rights in PGR. The CBD was a multilateral agreement
resulting from a process that arose out of environmental concerns in the
Organization for Economic Cooperation and Development (OECD)
member countries. 37 The CBD took the position that economic incentives
are necessary in order for developing countries to conserve their
biodiversity, rather than seek quick gains through activities-such as
deforestation-that result in the destruction of biodiversity. 38 While the
CBD did not focus on PGR for food and agriculture, it addressed general
concerns relating to the conservation of all plants and other organisms in
the global ecology. Many of the same divides and controversies that
surfaced in the FAO debates over the IUPGR also surfaced in the CBD
negotiations. Some of the concerns cited included: (1) the North-South
divide over distribution of the benefits of biological organisms; (2) the
propriety of granting intellectual property rights over living organisms; and
34. Biber-Klemm et al., supra note 30, at 81-82 ("One of the main distinguishing
features of the original UPOV is that the recognition of Plant Breeders' Rights is
circumscribed by two main exceptions. First,... the so-called 'farmer's privilege' allows
farmers to re-use propagating material from the previous year's harvest and to freely
exchange seeds of protected varieties with other farmers. Secondly, [PBRs] do not extend to
acts done privately and for non-commercial purposes ...and do not extend to the use of the
protected variety for the purpose of breeding other varieties and the right to commercialize
such other varieties. The 1991 version of the [UPOV], by strengthening [PBRs], has
conversely limited existing exceptions ....

Breeders are now granted exclusive rights to

harvested materials .... Further, the right to save seeds is no longer guaranteed as the
farmer's privilege has been made optional.").
35. Id. at 81 ("The [1991 UPOV] extends breeders' rights to all production and
reproduction of their varieties . . . to species .

. .

.

This now also includes so-called

,essentially derived varieties.' Protection of an essentially derived variety is obtained if the
variety is predominantly derived from the initial variety and retains its essential
characteristics. It must also be clearly distinguishable from the initial variety while
conforming to the initial variety in the expression of the essential characteristics.").
36. Convention on Biological Diversity, June 5, 1992, 1760 U.N.T.S. 143 [hereinafter
CBD].
37. For background on the CBD, see, for example, Amanda Hubbard, Comment, The
Convention on Biological Diversity's Fifth Anniversary: A General Overview of the
Convention-Where Has It Been and Where Is It Going?, 10 TUL. ENVTL. L.J. 415 (1997).
38. See generally Charles R. McManis, The Interface Between InternationalIntellectual
Property and EnvironmentalProtection: Biodiversity andBiotechnology, 76 WASH. U. L.Q.
255, 260 (1998); Ranee K. L. Panjabi, Idealism and Self-Interest in International
EnvironmentalLaw: The Rio Dilemma, 23 CAL. W. INT'L L.J. 177, 191 (1992); Catherine J.
Tinker, Introduction to Biological Diversity: Law, Institutions, and Science, 1 BUFF. J. INT'L
L. 1, 21 (1994).
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(3) technology transfer questions regarding access to technologies necessary
39
to utilize the benefits of such biological organisms.
However, the CBD differed in one key respect from the IUPGR. Unlike
the IUPGR, the CBD acknowledged that many nations had already granted
intellectual property protection for biotechnological
inventions.
Additionally, the CBD did not take a common heritage approach to
biological resources, but applied the notion that countries of origin of
biological resources exercised sovereignty over plants, animals, and
microorganisms within their national boundaries. 40
With PGR
characterized as a species of sovereign national property, 4 1 the CBD posited
that this sovereign property was a basis for informed consent (prior to
42
extraction/exploitation) and benefit sharing.
E. 1994: Agreement on Trade RelatedAspects of Intellectual
PropertyRights
In 1986, the initial focus of the Uruguay Round, and specifically
TRIPS, 4 3 was an attempt by industrialized nations to secure multilateral
protection for new technologies, pharmaceuticals, and copyrighted media
works against unauthorized imitation or duplication. 44 However, by 1990,
intellectual property protection for biological organisms had emerged as a
major negotiating point, as newly patented biotech inventions began
making their way to the market. 45 Additionally, the phenomenal spate of
mergers and acquisitions in the chemical and pharmaceutical economic
sectors that began in the 1970s continued with these companies swiftly
moving into the areas of genetically engineered plants, plant breeding, and
crop development. 46 The same companies aggressively acted to secure
some form of global intellectual property protection for their new
47
innovations.

39. See generally George Van Cleve, Regulating Environmentaland Safety Hazards of
Agricultural Biotechnologyfor a Sustainable World, 9 WASH. U. J.L. & POL'Y 245, 252 n.16
(2002).
40. The CBD treats genetic resources as "tradable commodities subject to national
sovereignty rights and whose transfer [from the developing] to developed countries" was
envisioned to entail "technology transfers among other benefits." Dutfield, supra note 14, at
260.
41. CBD, supra note 36, art. 3.
42. Id. art. 15.5 (requiring prior informed consent of the party "owning" the natural
resource); id. art. 80) (requiring equitable sharing of benefits).
43. TRIPS, supra note 2.
44. See generally Andrew T. Guzman, InternationalAntitrust and the WTO: The Lesson
from IntellectualProperty, 43 VA. J. INT'L L. 933, 950 (2003).

45. See Sean D. Murphy, Biotechnology and InternationalLaw, 42 HARV. INT'L L.J. 47,
67-68 (2001).
46. See KLOPPENBURG, supra note 6, at 16.
47. See generally Debora Halbert, Intellectual Property in the Year 2025, 49 J.

COPYRIGHT Soc'Y U.S.A. 225, 242 (2001).
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These claims for more expansive intellectual property protection were
met with opposition from some developing countries on public interest
grounds. 4 8 TRIPS was signed by 125 countries in 1994 and mandated that
PGR be accorded either plant variety protection, patent, or effective
protection under a sui generis system. 4 9 These signatures meant that many
of the gains made by the developing world via the CBD were thus
weakened by TRIPS.
F. 2001: InternationalTreaty on Plant Genetic Resourcesfor
Food and Agriculture
Although the FAO's 1983 IUPGR was nonbinding, farmers' rights were
recognized in an FAO resolution in 1989 that proposed "establishing a
mandatory international fund to support conservation and utilization of
[PGR] through various [programs] particularly, but not exclusively, in the
Third World."'50 This fund was implemented in the 1990s, and, as a result,
the FAO decided to institute farmers' rights through a global plan of action
adopted in Leipzig, Germany, in 1996. 5 1 The utility of the global plan of
52
action was ultimately hampered by a lack of sufficient funding.
In 1994, the FAO initiated an intergovernmental round of negotiations
meant to revise the 1983 IUPGR in order to (1) make it legally binding, and
(2) harmonize its provisions with the 1992 CBD, which was at odds with
the 1983 IUPGR's broad definition of "common heritage" (the CBD had
48. TRIPS, supra note 2, art. 27(2) (excludable if threat to public order, etc.); see also
SUSAN BRAGDON & DAVID DOWNES, RECENT POLICY TRENDS AND. DEVELOPMENTS RELATED
TO THE CONSERVATION, USE AND DEVELOPMENT OF GENETIC RESOURCES (1998), available at

http://www.bioversityinternational.org/fileadmin/bioversity/publications/pdfs/204.pdf?cache
=1237416676.
49. TRIPS,supra note 2,art. 27(3)(b).
50. Patel, supra note 21, at 97.
51. See David S. Tilford, Saving the Blueprints: The International Legal Regime for
Plant Resources, 30 CASE W. RES. J. INT'L L. 373, 426-27 (1998); see also ALI MEKOUAR, A
GLOBAL INSTRUMENT ON AGRODIVERSITY: THE INTERNATIONAL TREATY ON PLANT GENETIC
RESOURCES
FOR
FOOD
AND
AGRICULTURE
3
(2002),
available
at
http://www.fao.org/Legallprs-ol/lpo24.pdf.; Laurence R. Heifer, Using Intellectual Property
Rights to Preservethe Global Genetic Commons: The InternationalTreaty on Plant Genetic
Resources for Food and Agriculture, in INTERNATIONAL PUBLIC GOODS AND TRANSFER OF
TECHNOLOGY UNDER A GLOBALIZED INTELLECTUAL PROPERTY REGIME 217 (Keith E.Maskus

& Jerome H. Reichman eds., 2005).
52. International Treaty on Plant Genetic Resources for Food and Agriculture, available
at ftp.fao.org/ag/cgrfa/it/ITPGRe.pdf [hereinafter ITPGR]. Article 14 of the ITPGR
expressly acknowledges the Global Plan of Action. For a discussion on this plan, see
Gregory Rose, International Law of Sustainable Agriculture in the 21st Century: The
International Treaty on Plant Genetic Resources for Food and Agriculture, 15 GEO. INT'L

ENVTL. L. REV. 583, 592 (2003); see also Biber-Klemm et al., supra note 30, at 18 ("One
farmers' document, the People's Plan of Action-the statement of non-governmental
organizations.., at the occasion of the FAO's Fourth International Technical Conference on

Plant Genetic Resources [at Leipzig in 1994] states that ....
the central objective of farmers'
rights ought to be to ensure control of, and access to, agricultural biodiversity by local
communities, so that they can continue to develop their farming systems sustainably.").
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stressed the notion of PGR as sovereign property.) 53 In November 2001,
116 member nations, including the United States, signed a new
agreement-the International Treaty on Plant Genetic Resources.
The ITPGR reaffirms the commitment to farmers' rights as protecting
traditional knowledge relevant to PGR, recognizing a right to equitable
benefit sharing, and recognizing the right to participate in decision making
54
at national levels on matters related to conservation and use of PGR.
However, the ITPGR allowed the most important issue with regard to
farmers' rights-the right to use, exchange, and sell farm-saved seeds of
traditional as well as improved varieties-to remain within the sole
discretion of national governments. 55 Instead, the ITPGR sought to achieve
farmers' rights by exchanging information, 5 6 facilitating technology
transfer and capacity building,57 and sharing the benefits, monetary and
58
otherwise, of the commercialization of PGR.
The ITPGR addresses intellectual property rights in PGR by proposing
the creation of a multilateral system (MLS). 59 Under the MLS, a recipient
of germplasm 60 received through the MLS via one of the international seed
banks "shall not claim any intellectual property or other rights" that limit
access to PGR "in the form received from the [MLS]. ' ' 6 1 This means that
seed germplasm in the original form received from a seed bank cannot be
protected by intellectual property rights. However, any individual genes,
advanced lines, cells, particular DNA sequences, and compounds derived
from such germplasm may be protected. The stipulation that germplasm
"in the form received" will be ineligible for protection as intellectual
property, works to substantially undermine the farmers' rights provisions of
the ITPGR. 62 The ITPGR does not recognize any rights in individual
farmers/breeders who develop new plant varieties through systemic
practices, although institutional public and private plant breeders continue

53. BRUSH, supra note 6, at 225 ("The demise of common heritage that was seeded in
the creation of intellectual property over plants became fully manifest in 1992, when the
Convention on Biological Diversity defined genetic resources as belonging to sovereign
states."); see also Biber-Klemm et al., supra note 30, at 58 ("[T]he CBD recognized states'
sovereign rights over both biological and genetic resources that fall under their
jurisdiction.").
54. Patel, supra note 21, at 97.
55. ITPGR, supra note 52, art. 9.3 (stating that "[n]othing in this Article shall be

interpreted to limit any rights that farmers have to save, use, exchange and sell farm-saved
seed/propagating material, subject to national law and as appropriate." (emphasis added)).
56.
57.
58.
59.
60.

Id. art. 13.2(a).
Id. art. 13.2(b)-(c).
Id. art. 13.2(d).
Id. arts. 10, 13.
See id. annex I (entitled, "List of Crops Covered Under the Multilateral System").

61. Id. art. 12.3(d).
62. Patel, supra note 21, at 98.
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Furthermore, while the ITPGR is more
to enjoy protection. 63
in
its
treatment
of farmers' rights, it does little to offer
comprehensive
of those rights.64
vindication
or
implementation
effective
G. Summary
It is useful to compare the different fora: the United Nations-sponsored
IUPGR and 1992 Rio Summit (which produced the CBD); the intellectual
property forum UPOV; the Consultative Group on International
Agricultural Research (CGIAR) system (funded by the industrialized
world); and the trade forum General Agreement on Tariffs and Trade
65
(precursor to the WTO).
The 1989 and 1991 changes in the IUPGR, which ultimately became the
2004 ITPGR, benefited the developing world with its reaffirmation of the
concept of farmers' rights. This was accomplished by protecting traditional
knowledge relevant to PGR, whereas the 1991 revisions to UPOV
strengthened the position of private plant breeders by significantly
curtailing the same farmers' rights. The CBD also represented some
important gains for the developing world in recognizing the national
sovereignty principle and calling for benefit sharing. As noted above,
however, many of the gains that the developing world achieved under the
CBD were minimized with the advent of TRIPS and its insistence that
signatories accord PGR either plant variety protection, patent protection, or
effective protection under a sui generis system.
Unlike the other agreements listed above, TRIPS has "teeth."'66 TRIPS
has a set of detailed, comprehensive, substantive rules that are linked to the
WTO's "hard-edged dispute settlement system in which treaty bargains are
enforced through mandatory adjudication backed up by the threat of
retaliatory sanctions." 6 7 It does seem that, at the moment, the nations of the
developed world that happen to be TRIPS' most ardent backers have had
and currently dominate the last word in this intricate debate on the global
intellectual property protection for PGR.

63. See, e.g., Thomas Cottier & Marion Panizzon, Legal Perspectives on Traditional
Knowledge: The Casefor IntellectualProperty Protection,7 J. INT'L ECON. L. 371, 377-78
(2004).
64. While Article 9.2 of the ITPGR recognizes the concept of "Farmers' Rights" with

regards to plant genetic resources for food and agriculture, it places the primary
responsibility of its realization on national governments. ITPGR, supra note 52, art. 9.2.
65. See Heifer, supra note 25; Kal Raustiala & David G. Victor, The Regime Complex
for Plant Genetic Resources, 58 INT'L ORG. 277 (2004).

66. Helfer, supra note 25, at 2.
67. Id.
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III. THE PUBLIC DOMAIN, "OPEN ACCESS" PROPERTY, AND "LIMITED"
COMMONS PROPERTY

Elinor Ostrom has analyzed three arguments for a "modified" private
property model rather than an open-access "commons" regime. 6 8 The first
is Garrett Hardin's Tragedy of the Commons, 69 which explains that a
resource unaccompanied by a right of exclusion is ripe for overuse and
depletion. The second is the prisoner's dilemma, 70 which shows that
decisions premised on maximizing short-term individual self-interest may
be at odds with an individual or community's long-term benefits. The third
is Mancur Olson's The Logic of Collective Action, Which describes the
prevalence of the "free rider" problem. 7 1 This problem arises from a lack
of incentive to create or maintain a collective good, resulting when access
or benefit to the good is free.
These three narratives depict private property as efficient and openaccess regimes as misconceived and wasteful. 72 Yet Ostrom concedes that
establishing private property rights is not necessarily facile, especially when
dealing with common pool resources. Ostrom notes, "In regard to
nonstationary resources, such as water and fisheries, it is unclear what the
establishment of private rights means."'73 If private property rights in
fugitive resources are unclear, developing such rights for plant germplasm
seems even more difficult.
68. See ELINOR OSTROM, GOVERNING THE COMMONS: THE EVOLUTION OF INSTITUTIONS

FOR COLLECTIVE ACTION (1990); see also ROBERT C. ELLICKSON, ORDER WITHOUT LAW:
How NEIGHBORS SETTLE DISPUTES (1991); LOCAL COMMONS AND GLOBAL
INTERDEPENDENCE: HETEROGENEITY AND COOPERATION IN Two DOMAINS (Robert 0.
Keohane & Elinor Ostrom eds., 1995); Carol Rose, The Comedy of the Commons: Custom,
Commerce, and Inherently Public Property,53 U. CHI. L. REV. 711 (1986) [hereinafter Rose,
Comedy of Commons]; Carol M. Rose, The Several Futuresof Property: Of Cyberspace and
Folk Tales, Emission Trades and Ecosystems, 83 MINN. L. REV. 129 (1998) [hereinafter
Rose, Several Futures].
69. Garrett Hardin, The Tragedy of the Commons, 162 SCIENCE 1243, 1244 (1968)
("Therein is the tragedy. Each man is locked into a system that compels him to increase his
herd without limit-in a world that is limited. Ruin is the destination toward which all men
rush, each pursuing his own best interest in a society that believes in the freedom of the
commons."); OSTROM, supra note 68, at 2-3.
70. OSTROM, supra note 68, at 3-5 ("The prisoner's dilemma game fascinates scholars.
The paradox that individually rational strategies lead to collectively irrational outcomes
seems to challenge a fundamental faith that rational human beings can achieve rational
results.").
71. MANCUR OLSON, THE LOGIC OF COLLECTIVE ACTION:

PUBLIC GOODS AND THE

THEORY OF GROUPS 1-2 (1971) ("[I]f the members of some group have a common interest or
objective, and if they would all be better off if that objective were achieved, it has been
thought to follow logically that the individuals in that group would, if they were rational and
self-interested, act to achieve that objective.... [However,] unless the number of individuals
in a group is quite small, or unless there is coercion or some other special device to make
individuals act in their common interest, rational, self-interested individuals will not act to
achieve their common or group interests." (emphasis omitted)).
72. See generally Harold Demsetz, The Private Production of Public Goods, 13 J.L. &
ECON. 293 (1970).
73. OSTROM, supra note 68, at 13.
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Because our theories of property ownership and market behavior are
skeptical of cooperation between individuals and groups, the importance of
alternate social practices and understandings-sometimes referred to as gift
economies-are suppressed, distorted, or ignored. 74 Gift economies are
premised on collaborative, nonproprietary thinking and relative insulation
from strict profit pressures that exist in different forms and forums,
including scientific research, parks, schools, and libraries. David Bollier
writes,
The commons is frequently confused with an open-access regime, in
which a resource is essentially open to everyone without restriction. In an
open-access regime, there is no identifiable authority. No one has
recognized property rights, and the output of the commons is intended for
sale on external markets, not for personal use by members of the
commons. . .
Without the "social infrastructure" that defines a
commons-the cultural institutions, norms, and traditions-the only real
social value in open-access
regimes is private profit for the most
75
aggressive appropriators.
Some traditional agricultural economies are sustained in important ways
by nonproprietary practices that make agricultural markets possible.
However, these practices and the accompanying way of thinking have come
under significant pressure, due in part to the pervasiveness of the three
narratives mentioned above.
Professor Carol Rose notes that Hardin's "tragedy of the commons" is
not a transhistorical axiom; instead, it is rooted in the enclosure movement
in England that is understood to have begun in the fifteenth century and
went through several permutations until the nineteenth century. 76 Indeed,
Yochai Benkler has shown that the actual tragedy resulted from the
concentration of agricultural land in the hands of a few: by the late
nineteenth century, less than one percent of England's population owned
77
over ninety-five percent of the arable agricultural land.
74. DAVID BOLLIER, SILENT THEFT: THE PRIVATE PLUNDER OF OUR COMMON WEALTH
37 (2002). For discussion of the distinction between a gift economy and a market economy,
see generally LEWIS HYDE, THE GIFT: IMAGINATION AND THE EROTIC LIFE OF PROPERTY ch. 1
(1999).
75. BOLLIER, supra note 74, at 20; see also Charlotte Hess & Elinor Ostrom, Ideas,
Artifacts, and Facilities: Information as a Common-Pool Resource, LAW & CONTEMP.
PROBS., Winter/Spring 2003, at 111, 121 (discussing "the difference between property

regimes that are open access, where no one has the legal right to exclude anyone from using
a resource, and common property, where members of a clearly defined group have a bundle

of legal rights including the right to exclude nonmembers from using that resource").
76. See CAROL M. ROSE, PROPERTY AND PERSUASION: ESSAYS ON THE HISTORY,
THEORY, AND RHETORIC OF OWNERSHIP (1994); Rose, Comedy of Commons, supra note 68.
77. See generally ROBERT C. ALLEN, ENCLOSURE AND THE YEOMAN (1992) (arguing that
enclosure had distributional consequences but that there were little efficiency gains); J. A.
YELLING, COMMON FIELD AND ENCLOSURE IN ENGLAND, 1450-1850 (1977); Yochai Benkler,
Free as the Air to Common Use: First Amendment Constraints on Enclosure of the Public

Domain, 74 N.Y.U. L. REV. 354, 408 (1999); see also Robert C. Allen, The Efficiency and
DistributionalConsequences of Eighteenth Century Enclosures, 92 ECON. J. 937 (1982).
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Historical quibbles notwithstanding, Rose astutely questions Hardin's
definition of the commons. She points out that what Hardin called a
"commons" was actually an "open access" regime because no particular
party could exclude others. 78 Rose defines a commons as a set of resources
and the social practices necessary to manage them. 79 Hardin's "tragedy of
the commons" occurred when the cooperative idea of using woodlands and
pastures for subsistence was replaced with the belief that such property
should be enclosed to generate increased rent. Hardin's account rests on the
characterization of the commons as a regime where no one had the right to
exclude others. Thus, whatever was taken from the commons could be sold
outside the commons, and the most aggressive and exploitative actor could
get the highest profits. Rose and Ostrom believe that this absence of
governing institutions or customs to control the use of the "commons" is
telling.
Indeed, Rose alludes to the success of common ownership of resources
by recasting Hardin's title as the Comedy of the Commons.80 She describes
how common ownership of common pool resources such as navigable
waterways, beaches, roads, and other water resources resulted in
cooperatively maintained resources. 8 1 Both Ostrom and Rose describe a
limited commons, where defined community members treat a resource as a
commons, but outsiders view that same resource as private property.
Noting the success of this method, Rose asks why Anglo-American
property law has adopted land law's enclosed model rather than water law's
common pool resources model. 82 One benefit of the water model is that
certain common pool resources become more valuable the more they are
used. Governance regimes for such limited commons can range from
informal-yet powerful-social norms, customs, understandings, and
practices to formal legal rules and procedures. Such regimes rely on
83
decentralized governance structures.
Rose's work reveals the false dichotomy between exclusively owned
private property and open-access commons regimes. Implicit in the limited
commons concept, which acts like a commons on the inside and private
property on the outside, is the idea of partial commodification. That is,
despite powerful market rhetoric and narratives, commodification is not
always an all-or-nothing proposition. Markets are valuable tools, and, in
many circumstances, such as in gift economies coupled with social norms,
78. Rose, Several Futures,supra note 68.

79. Id.
80. Id.

81. Elsewhere, Carol Rose has pointed out the Roman law roots of these ideas such as
"res communes [in tangible things such as] the oceans and the air mantle, since they were
impossible for anyone to own." Carol M. Rose, Romans, Roads, and Romantic Creators:
Traditions of Public Property in the Information Age, LAW & CONTEMP. PROBS.,

Winter/Spring 2003, at 89, 93.
82. Rose, Several Futures, supra note 68.
83. OSTROM, supra note 68.
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they combine with other tools to distribute and increase access to resources,
thereby curbing market excesses. Yet commodification can, and often84 does,
engulf and destroy the practices on which fragile gift economies rely.
To analyze the commons regime, Rose turns to England, perhaps because
the Blackstonian "exclusive control" model dominates the U.S. view of
property. 85 However, empirical facts suggest that the majority of U.S.
property is not owned by individuals, but is held in various joint ownership
arrangements, many of which are forms of family property, such as
traditional joint tenancies and tenancies in common. 86 Other forms of joint
ownership that may be implicated include future interests and trust
arrangements, interests in cooperatives, condominiums, and homeowner's
associations. 87 A closer look at the expanding category of jointly owned
property reveals the inaccuracy of describing U.S. property with a sole
ownership model.
In addition, the accountability to co-owners that is inherent in joint
property ownership is reminiscent of the limited commons model. Whether
it is an accounting to a joint tenant or a fiduciary duty to a shareholder,
as a
many of these situations resemble what Carol Rose describes
"commons on the inside, private property on the outside." 88 So much of
our social lives occur in the shadows of institutions premised on coownership. Granted, the liberal presumption of corporate personality
conflates co-ownership into an illusion of Blackstonian exclusive
ownership, but the illusion only goes so far. Nonetheless, two important
features of co-ownership are accountability and governance, albeit private.
These features are also fundamental to publicly owned land. 89 A closer
look at limited-purpose institutions such as irrigation, water and fire
districts, business improvement districts, and school districts reveals a
Fisheries and wildlife
plethora of limited-purpose governments.
90
management regimes can also be forms of limited-purpose governments.
84. See BOLLIER, supra note 74, at 27-28. See generallyHYDE, supra, note 74.
85. James Boyle, The Second Enclosure Movement and the Construction of the Public

Domain, LAW & CONTEMP. PROBS., Winter/Spring 2003, at 33, 35 ("The big point about the
enclosure movement is that it worked; this innovation in property systems allowed an
unparalleled expansion of productive possibilities .... The strong private property rights and
single entity control that were introduced in the enclosure movement avoid the tragedies of
overuse and underinvestment ....); see also Hannibal Travis, Comment, Pirates of the
Information Infrastructure: Blackstonian Copyright and the First Amendment,
BERKELEY TECH. L.J. 777 (2000).
86. JOSEPH WILLIAM SINGER, PROPERTY LAW: RULES, POLICIES, AND PRACTICES

15

(4th ed.

2006).
87. Robert C. Ellickson, Comment, Cities and Homeowners Associations, 130 U. PA. L.
REV. 1519 (1982); Jerry Frug, DecenteringDecentralization,60 U. CHI. L. REv. 253 (1993).
88. See BOLLIER, supra note 74.

89.

GEORGE CAMERON COGGINS & CHARLES

F.

WILKINSON, FEDERAL PUBLIC LAND AND

RESOURCESLAW3-7,27-29,228-39,321 (2ded. 1987).
90. JAMES R. McGOODWIN, CRISIS IN THE WORLD'S FISHERIES: PEOPLE, PROBLEMS, AND

POLICIES (1991); H. Scott Gordon, The Economic Theory of a Common-PropertyResource:
The Fishery, 62 J. POL. ECON. 124 (1954).
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Even privately owned condominiums and homeowner's associations must
91
conform to requirements set by a publicly elected legislature.
Additionally, numerous examples of commons, such as riparian and littoral
rights, are adumbrated through common-law doctrines and modified
through legislative and administrative stipulations. 92 Finally, municipal,
county, state, and federal property all have complex relationships 93with
private entities to deal with their valuable commonly owned resources.
The overlap that exists between public and private ownership of land and
natural resources may be instructive for intellectual property law pertaining
to PGRs as well. As Professor Margaret Radin has pointed out, partial
commodification regimes may "involve property or interactions in which
meanings are not binary or mutually exclusive" and may require a
pragmatic reconciliation of inalienable values with market forces. 94 Yet
understanding that such overlap exists is only the first step. The next is to
discover how to use the limited commons concept to reconcile traditional
understandings of PGRs with expansive contemporary intellectual property
in such a way as to prevent exploitation and despoliation.
What is the relation between Carol Rose's idea of a "limited commons"
and the intellectual "public domain"? At the very least, one should not
assume that the two ideas are equivalent or interchangeable. Professor
James Boyle has articulated a worthwhile distinction between the terms:
The term "public domain" is generally used to refer to material that is
unprotected by intellectual property rights, either as a whole or in a
particular context, and is thus "free" for all to use-a term that is itself
susceptible to multiple meanings in this context, ranging from costless
access, through political liberty, to free trade....

"The commons" is generally used in the intellectual property literature
to refer to material that is not subject to individual control; rather it is
controlled, if at all, by some larger group .... The axis of variation here is
not the "owned" versus the "free,".... [but] is individual versus
collective control

....

95

The question is how to operationalize a form of "limited commons" with
regard to PGRs. As we have seen, the ITPGR Annex I outlines what can be
91. Gregory S. Alexander, Dilemmas of Group Autonomy: Residential Associations and

Community, 75 CORNELL L. REV. 1 (1989).
92. See generally WATER AND WATER RIGHTS §§ 4.01-4.03, 4.07 (Robert E. Beck ed.,
1991 ed., repl. vol. 2007).
93. GERALD E. FRUG, RICHARD T. FORD & DAVID J. BARRON, LOCAL GOVERNMENT LAW:
CASES AND MATERIALS (4th ed. 2005).
94. MARGARET JANE RADIN, CONTESTED COMMODITIES: THE TROUBLE WITH TRADE IN
SEX, CHILDREN, BODY PARTS, AND OTHER THINGS 103 (1996); see also MARGARET JANE
RADIN, REINTERPRETING PROPERTY 136 (1993).
95. James Boyle, Foreword: The Opposite of Property?, LAW & CONTEMP. PROBS.,

Winter/Spring 2003, at 1, 30-31.
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understood as a "limited commons" for the sixty-four listed crops and
forages. Is there a way to extend this idea by recharacterizing and
rethinking our ideas about intellectual property?
IV. PARTICIPATORY PLANT BREEDING: A WAY OUT?, OR "FREE SEEDS,
NOT FREE BEER"

This next part discusses the open source software movement and its
possible relevance for the legal treatment of PGRs. First, the basic ideas of
open source software are briefly reviewed. Following that, the relevance of
open source approaches to PGRs and related technologies and tools is
assessed by comparing and contrasting the software and the agricultural
biotechnology contexts. Next, this part examines the problem of the
"anticommons" in the area of PGRs and related agricultural and plantbreeding biotechnology and the ways that applying the open source
principle in the agricultural biotechnology area may help resolve this
Finally, this part considers institutional challenges to
problem.
operationalizing BioLinux licenses and the irony of using "private" law
vehicles, such as licenses, to leverage "public" access to PGRs and related
agricultural biotechnology.
A. Open Source Software Principles
The open source software movement, 96 in general, and the development
of the Linux operating system, in particular, challenges the prevailing view
as reflected in the intellectual property laws of countries such as the United
States that innovation will be deterred or underincentivized absent strong
domestic and multilateral international intellectual property rights
regimes. 97 Moreover, the open source software movement demonstrates the
96. See, e.g., YOCHAI BENKLER, THE WEALTH OF NETWORKS: How SOCIAL PRODUCTION
TRANSFORMS MARKETS AND FREEDOM (2006) [hereinafter BENKLER, WEALTH OF
NETWORKS]; see also GLYN MOODY, REBEL CODE: THE INSIDE STORY OF LINUX AND THE
OPEN SOURCE REVOLUTION (2001); ERIC S. RAYMOND, THE CATHEDRAL & THE BAAZAR:
MUSINGS ON LINUX AND OPEN SOURCE BY AN ACCIDENTAL REVOLUTIONARY (2001); PETER
WAYNER, FREE FOR ALL: How LINUX AND THE FREE SOFTWARE MOVEMENT UNDERCUT THE
HIGH-TECH TITANS (2000); STEVEN WEBER, THE SUCCESS OF OPEN SOURCE (2004); SAM
WILLIAMS, FREE AS IN FREEDOM: RICHARD STALLMAN'S CRUSADE FOR FREE SOFTWARE

(2002); Yochai Benkler, Coase's Penguin, or, Linux and The Nature of the Firm, 112 YALE
L.J. 369 (2002) [hereinafter Benkler, Coase's Penguin]; Richard Stallman, The GNU
Operating System and the Free Software Movement, in OPEN SOURCES: VOICES FROM THE
OPEN SOURCE REVOLUTION 53 (Chris DiBona, Sam Ockman & Mark Stone eds., 1999),
[hereinafter OPEN
available at http://oreilly.com/catalog/opensources/book/kirkmck.htm
SOURCES]; GNU Library General Public License (June 1991), available at
http://www.gnu.org/copyleft/library/txt; Eben Moglen, Anarchism Triumphant: Free
Software and the Death of Copyright, 4 FIRST MONDAY, Aug. 2, 1999, http://firstmonday.
org/htbin/cgiwrap/bin/ojs/index.php/fm/article/view/684/594; Richard Stallman, The GNU
Manifesto, GNU Operating System, http://www.gnu.org/gnu/manifesto.htmI (last visited
Mar. 20, 2009).
97. See Ravi Srinivas Krishna, Innovations, Commons and Creativity: Open Source, Bio
Linux and Seeds, WACC, http://www.waccglobal.org/lang-en/20031-intellectual-property-
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fallacy of the idea that only large companies, such as Microsoft, with vast
capital devoted to research and development, can develop fully functioning
computer operating systems. 98 The open source software movement has
shown that it is possible to make high-quality software widely available
without the prohibitively priced licenses that go hand in hand with
copyrighted software. 99 Furthermore, this movement has shown that it is
possible to develop open source programs to meet the needs of the various
platforms currently in use.' 0 0
The open source software movement originated from two groups in the
United States in the late 1970s and early 1980s. 10 1 On the East Coast,
Richard Stallman launched the GNU project, the goal of which was to
create a free operating system that duplicated the functionality of the
proprietary operating system UNIX. On the West Coast, the Computer
Science Research Group at the University of California, Berkeley-a U.S.
Department of Defense-funded group under the Defense Advanced
Research Projects Agency (DARPA)-was making progress in improving
102
the UNIX system.
The open source software model grew out of the "hacker" culture of U.S.
computer science labs. 10 3 Open source software emerged three decades
ago, in the era prior to the advent of the proprietary/copyright model in the
software industry.' 04 Open source responded to programmers' needs for
sharing source code, and was premised on the General Public License
(GPL) developed by Richard Stallman.10 5 The GPL provides,
rights-and-communication/653-Innovations-commons-and-creativity-Open-Source-Bi-Lin
ux-and-Seeds.html [hereinafter Krishna, Innovations]; K. Ravi Srinivas, The Case for
Biolinuxes and Other Pro-Commons Innovations, in SARAI READER 02: THE CITIES OF
EVERYDAY LIFE 321 (Ravi Vasudevan et al. eds., 2002) [hereinafter Srinivas, Biolinuxes],
available at http://www.sarai.net/publications/readers/02-the-cities-of-everyday-life/09bio
linux.pdf; see also Janet Elizabeth Hope, Open Source Biotechnology (Dec. 2004)
(unpublished Ph.D. dissertation, Austl. Nat'l Univ.), available at http://opensource.mit.edu/
papers/hope.pdf; Margaret Kipp, Software and Seeds: Open Source Methods, 10 FIRST
MONDAY, Sept. 5, 2005, http://firstmonday.org/htbin/cgiwrap/bin/ojs/index.php/fin/article/
view/1276/1196.
98. See BENKLER, WEALTH OF NETWORKS, supra note 96, at 63 ("What we are seeing
now is the emergence of more effective collective action practices that are decentralized but
do not rely on either the price system or a managerial structure for coordination .... It also
provides a platform for new mechanisms for widely dispersed agents to adopt radically
decentralized cooperation strategies that organize actions other than by using proprietary and
contractual claims to elicit prices or impose managerial commands.").
99. WEBER, supra note 96, at 5-7.
100. Srinivas, Biolinuxes, supra note 97.

101. Hope, supra note 97, at 67.
102. Marshall Kirk McKusick, Twenty Years of Berkeley Unix-From AT&T-Owned to
Freely Redistributable, in OPEN SOURCES, supra note 96, at 31, available at http://oreilly.

comcatalog/opensources/book/kirkmck.html.
103. PEKKA HIMANEN, THE HACKER ETHIC AND THE SPIRIT OF THE INFORMATION AGE
(2001); STEVEN LEVY, HACKERS: HEROES OF THE COMPUTER REVOLUTION (Penguin Books

2001) (1984).
104. MOODY, REBEL CODE, supra note 96.
105. Id.
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You may copy and distribute verbatim copies of the Library's complete
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the notices
warranty; and
that refer to this License and to the absence of any
10 6
distribute a copy of this License along with the Library.
Throughout the 1980s, open software was developed in relatively
isolated groups. 10 7 That changed in the early 1990s, when Linus Torvalds,
building on Richard Stallman's GNU program, began writing the first
versions of the Linux kernel, which resulted in many programmers
08
The
collaborating and cooperating by adding functionalities and utilities.'
10 9
free.
for
distributed
was
that
system
result was GNU/Linux, an operating
GNJ/Linux is distributed under a version of the GPL and the license is
"viral." This means that if one downloads a copy of GNU/Linux, one is
bound by its terms. 10 Any modifications one makes to the program are not
proprietary but rather are subject to the same terms of the GPL, and so on to
any person who ultimately receives a copy of one's program. The key thing
about the GPL is that it contractually prevents one as user/creator from
claiming intellectual property in the underlying program or subsequent
modifications-it can be viewed as a "private" alternative to "public
copyright" law as it pertains to software. This is paradoxical: by using
"private" contractual terms, the GPL keeps GNU/Linux "public," or freely
available. One of Richard Stallman's mottos is "Free Software, Not Free
Beer," which means that one may purchase a particular copy of open source
software for cash (no "free" beer), but one is "free" to copy and modify that
software, subject only to the GPL.
Eric Raymond has described GNU/Linux as produced by a commonssystem that is democratically organized and
based peer-production
comprised of a loose hierarchy of programmers.III Democratically chosen
The project
project managers direct decisions about development.
managers define goals, monitor progress, motivate participating
programmers, organize people's work, and marshal resources.
So what does open source software have to do with PGRs?
B. Solving the IP Anticommons Problemfor PGRs and Related
Technological Tools
Departing for a moment from discussing open source software and
returning to PGRs, this section looks at the accessibility and availability of
agricultural and plant-breeding technologies.
106. GNU Library Public License, supra note 96.
107. See MOODY, supra note 96, at 55-70; RAYMOND, supra note 96.
108. Linus Torvalds, The Linux Edge, in OPEN SOURCES, supra note 96, at 101.
109. MOODY, supra note 96.

110. Id.
111. See RAYMOND, supra note 96.
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One of the most important issues when assessing different
property/ownership models with respect to PGRs is the question of whether
the increasing thicket of intellectual property rights gives rise to a "tragedy
of the anticommons."
Professor Michael Heller has described an
anticommons as a situation where there are too many parties holding a right
to exclude with respect to a particular property/resource, thereby giving rise
to underutilization of the property or resource.' 12 Another way of putting it
is that there are too many bottlenecks, or chokepoints, in an "anticommons"
situation; in short, there is too much property."1 3 Heller's "anticommons" is
a mirror image of Hardin's "tragedy of the commons," where, because no
one has the right to exclude, a resource is prematurely exhausted-the
"commons" is denuded.' 14
Plant breeding and agricultural biotechnology use a wide variety of
research tools that go beyond the question of access to PGRs. Janet
Elizabeth Hope writes that most of these research tools are bundled together
in what she calls "transformation technologies." These "transformation
technologies" combine information "from many areas of biology, including
crop genetics, breeding, agronomy, pest control and agro-ecology" that
make "innovation ...cumulative, in the sense that each invention builds on
previous inventions, and complementary, in the sense that each invention
'1 5
contains elements derived from more than one source." 1
Over the past quarter century, there has been a dramatic expansion in the
scope of patentable subject matter, which has given rise to a substantial
increase in patents on gene sequences and molecular biological techniques
with applications in agricultural biotechnology.1 6 There has also been an
increase in the number of legal vehicles to secure intellectual property
rights such as utility patents, plant variety protection (PVP) certificates,
trade secrecy, contracts/license, and self-help such as Genetic Use
Restriction Technologies (GURTs), 117 in which the seeds of GURTprotected plants are automatically rendered sterile. 118 What these various
proprietary claims on plant phenotype, genotype, and gene sequences
112. Michael A. Heller, The Tragedy of the Anticommons: Property in the Transition
from Marx to Markets, 111 HARV. L. REV. 621 (1998); see also Michael A. Heller &
Rebecca S. Eisenberg, Can Patents Deter Innovation? The Anticommons in Biomedical
Research, 280 SCIENCE 698 (1998).
113. Heller, supra note 112.

114. Hardin, supra note 69.
115. Hope, supra note 97, at 47.
116. Gregory Graff et al., Intellectual Property Clearinghouse Mechanisms for
Agriculture: Summary of an Industry, Academia, and International Development Round

Table, 3 IP STRATEGY TODAY 15, 19-20 (2001) (noting the increase in U.S. patent
applications for gene sequences increasing from 4000 in 1991 to 500,000 in 1996).
117. C. S. Srinivasan & Colin Thirtle, Impact of Terminator Technologies in Developing
Countries: A Frameworkfor Economic Analysis, in ECONOMIC AND SOCIAL ISSUES IN
AGRICULTURAL BIOTECHNOLOGY 17 (R. E. Evenson et al. eds., 2002).
118. L. J. Butler, Conflicts in Intellectual Property Rights of Genetic Resources:
Implications for Agricultural Biotechnology, in ECONOMIC AND SOCIAL ISSUES IN
AGRICULTURAL BIOTECHNOLOGY, supra note 117, at 17.
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within the plant begin to create is an "anticommons."
Here, an
"anticommons" entails a situation in which a particular resource is
underutilized because of too many bottlenecks where several permissions
must be obtained due to overlapping property/ownership claims.
In the area of agricultural biotechnology, the multiple, overlapping
intellectual property rights, or bottlenecks, must all be cleared before using
"transformation technology" research tools relating to modem plantbreeding techniques.
Janet Hope points to some recent examples of anticommons effects:
Depending on the complexity of a product, its development may involve
the use of dozens of proprietary research tools; an often cited example is
that of Golden RiceTM, a genetically engineered rice variety developed
using approximately 70 different patented technologies....

[A] recent survey of intellectual property rights related to
Agrobacterium-mediated transformation (a key enabling technology for
plant transformation) concluded that ownership of the most far-reaching
patents in the area119cannot yet be determined because the broadest patents
have yet to issue.
One problem in the plant breeding and agricultural biotechnology area has
been the significant shift in research from the public sector to the private
sector, with the sector undergoing a dramatic and pervasive restructuring
since the 1980s. Alan Marco and Gordon Rausser write,
Over the past decade the structure of the plant breeding and agricultural
biotechnology industries has been radically transformed. Through dozens
of mergers, acquisitions and strategic alliances, there has been a rapid and
dramatic concentration of control over value-generating assets.... [For
example] [t]he acquisition of Holden's Foundation Seeds by Monsanto
may have been . . . surprising.

Here, a privately owned company,

Holden's, with gross revenues of only $40 million, was acquired for a
purchase price of $1.1 billion. A principal regulatory issue in this merger
was the potential effect that might arise for germplasm access by
Monsanto's competing trait developers. Holden's germplasm is widely
disbursed throughout the industry and at least
one of its elite lines is
0
present in most commercial maize pedigrees. 12
Hope suggests that this merger-mania "has been driven primarily by the
need to avoid high transaction costs associated with [clearing] multiple

119. Hope, supra note 97, at .48-49; see also Carol Nottenburg et al., Accessing Other
People's Technology, in RESEARCH AT A GLANCE 1 (Melinda Smale & Bonwoo Koo eds.,
2003).
120. Alan C. Marco & Gordon C. Rausser, Mergers and Intellectual Property in
Agricultural Biotechnology, in ECONOMIC AND
BIOTECHNOLOGY, supra note 117, at 119.
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intellectual property rights," and that "the outcome is certain: most key
21
enabling technologies are now in the hands of only a handful of firms."1

Additionally, with the shift in agricultural biotechnology research from
the public to the private sector and the rise and expansion of intellectual
property rights in PGRs, there has been a redirection of research. This
redirection of agricultural research and development (R & D) has focused
on crops that will earn high profits, with concomitant neglect of
unprofitable subsistence crops. As industrial agriculture edges out more
and more subsistence farmers who had relied on seed-saving and who had
maintained and developed farmer landraces, in situ genetic conservation
methods and related farmer know-how are rapidly disappearing. There is
an irony to this because, as previously discussed, the store of global crop
genetic diversity is increasingly found in ex situ storage in the gene banks
of countries like the United States. 122 Another effect is that the
nonsystemized knowledge of farmer landraces and their wild and weedy
relatives are fading. 123 Stephen Brush writes that,
[r]apid growth of this international system [of gene banks] in a quarter
century has led to the creation of over a thousand gene banks in 123
countries.., with collections of over 6,000,000 accessions. These gene
banks include immense national facilities such as the [U.S. National
Severe Storm Laboratory] with 268,000 accessions ....

...[A]cceptance of conservation outside of gene banks was slow and
often grudging...
Several answers might be posited to the question, "Why was in situ
conservation delayed so long?" The most immediate and compelling
answer is that on-farm conservation is incompatible with agricultural
development. .

.

.Development traditionally had been perceived as a

process of technological substitution-of new crops for old-that had
occurred in industrialized countries and that should rightly occur in
developing areas ....
Another reason... is the assumption that farmers who grow traditional
crop varieties would require a direct monetary subsidy to continue this
practice once improved varieties become available....

Finally, crop

scientists who promoted conservation were not interested in conservation
124
alone but also in obtaining genetic resources for crop improvement.

121. Hope, supra note 97, at 50-51.
122. BRUSH, supra note 6, at 237-38 ("[C]rop scientists believed that, by the mid-1980s,

a large portion of the total diversity of the world's major crop species had been captured and
stored in gene banks of major industrial countries and international agricultural research
centers.").
123. Id. at 196.
124. Id. at 196-98 (citations omitted).
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As intellectual property rights expand to encompass plant phenotype,
genotype, and genetic sequences, public plant-breeding programs in
Plant breeders in
developing countries are falling further behind.
developing countries may find themselves locked in a vicious circle of
dwindling resources leading to a diminished ability to innovate.
What is to be done?
C. BioLinux
Janet Hope argues that "participatory plant breeding" may hold some of
"Participatory plant breeding" consists of a set of
the answer. 12 5
approaches that seek to "create more relevant technology and more
equitable access to technology in order to improve the service and delivery
of crop improvement research to the poorest and most marginalised people
and areas." 126 K. Ravi Srinivas 127 and Margaret Kipp 128 have referred to
such approaches as "BioLinux."
First, the concepts of plant breeders' rights and utility-patented
germplasm may be seen as analogous to copyrighted software." The open
source software movement was a response to expansive intellectual
property claims that programmers like Richard Stallman felt encroached on
the freedom of computer programmers and users to develop, create, or use
software through use of the GPL to ensure that "free" (meaning freely
accessible) software stays "free."' 129 In the PGR context, "farmers' rights"
groups make a similar claim with regard to plant varieties protected by
utility patents or PVP certificates as well as related agricultural
biotechnology. 130
Open access to PGRs potentially underwritten by open source licenses is
an idea that responds to the pervasive colonization of germplasm by
intellectual property rights regimes and the ways that these regimes

125. Hope, supra note 97, at 60.
126. Id.
127. Srinivas, Biolinuxes, supra note 97.
128. Kipp, supra note 97.
129. BENKLER, WEALTH OF NETWORKS, supra note 96, at 65 ("[Richard Stallman]
released pieces of his code under a license that allowed anyone to copy, distribute, and
modify the software in whatever way they pleased. He required only that, if the person who
modified the software then distributed it to others, he or she do so under the exact same
condition that he had distributed his software.... [and] invited all other programmers to
collaborate with him on this development program, if they wanted to, on the condition that
they be as generous with making their contributions available to others as he had been with
his.").
130. DOUTHWAITE, supra note 5, at 205-07 ("[MASIPAG] is an acronym for 'Farmer[It] was founded in
Scientist Partnership for Agricultural Development' in Tagalog ....
1985 in Los Banos in the Philippines as a partnership between a group of farmers dissatisfied
with the economic and environmental cost of growing [high-yielding varieties] with high

levels of chemical inputs; a group of 'dissident, nationalist, crop scientists from the
University of the Philippines'; and some social scientists from an NGO.... MASIPAG
shows that [farmers] can learn new techniques and become more effective breeders.").

2300

FORDHAMLAWREVIEW

[Vol. 77

encroach on farmers' freedom to save seeds. Seed saving has been one of
the cornerstones of traditional selective breeding. However, with PGRs, the
web of proprietary rights spawned over the past two decades continues
expanding, and there has not yet been a PGR equivalent of the GPL for
31
software. 1
Second, the open source software movement and the various farmers'
rights groups in the respective areas of software and PGRs have emerged as
international movements with the congruent aims of "ensuring open access
to a segment of society that has been heavily commoditized under the guise
of intellectual property protection."' 132 However, multilateral agreements
like TRIPS, the CBD, and the ITPGR send conflicting signals as to what is
and what is not proprietary with respect to PGRs.
133
The CBD characterizes PGRs as "sovereign national property."'
TRIPS mandates that member nations maintain "minimum levels" of
intellectual property protection, including some form of proprietary rights
in PGRs. While the ITPGR categorizes sixty-four crops and forages (stored
ex situ in seed banks) 134 as existing in some type of intellectual property
"public domain," the implication is that all other PGRs not so listed are the
property of the nations where they are located, and are subject to
intellectual propertization.
Third, farmers' rights advocates have the potential to evolve into what
the open source software movement has become, i.e., a commons-based
peer-production network that facilitates the sharing of plant genetic
information and biotechnological tools.135 This is where adaptation of GPL
from the software context into the PGR context may be useful. As in the
software context, opposition to proprietary moves regarding PGRs has been
coalescing. One of the most active of these groups is the Philippines-based
MASIPAG, 136 an organization that brings together farmers, scientists, and
131. For some interesting proposals, see Srinivas, Biolinuxes, supra note 97; Felipe
Montoya, Linux and Seeds, Geeks and Farmers-A Spiritual Link, A42, Aug. 9, 2003,

http://www.a42.com/node/343; Tom Michaels, General Public License for Plant Germplasm
(Oct. 6, 1999) (unpublished manuscript, on file with the Fordham Law Review).
132. Kipp, supra note 97; see also Larry Ayers, A Somewhat Far Fetched Analogy,
LINUX GAZETTE, July 27, 1998, http://linuxgazette.net/issue3l/ayers2.html.

133. BRUSH, supra note 6, at 225 ("[I]n 1992, ... the Convention on Biological Diversity
defined [plant] genetic resources as belonging to sovereign states.").
134. Heifer, supra note 51, at 219-20 ("The multilateral system is a form of 'limited
common property' composed of 64 food and feed crops which account for the bulk of human
nutrition. In exchange for access to this communal seed treasury held in governmental and
international seed banks, private parties that incorporate materials from the multilateral
system into commercial products must pay a percentage of their profits into a trust
account.... to promote benefit-sharing and conservation of PGRs, particularly with regard
to farmers in developing countries.").
135. Hope, supra note 97, at 180.
136. MASIPAG is an acronym for Magsasaka at Siyentipiko Para Sa Pag-unlad ng
Agrikultura, which translates to "Farmer-Scientist Partnership for Development, Inc."
MASIPAG, http://www.masipag.org (last visited Mar. 18, 2009); see also DOUTHWAITE,
supra note 5, at 205 ( "MASIPAG was formed in 1985 in Los Bafios in the Philippines as a
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NGOs to engage in agricultural research. 137 To illustrate parallels between
trying to ensure free access to PGRs and software source code, consider the
following comparisons between MASIPAG's version of farmers' rights and
the GNU/Linux software model. 138 In the context of MASIPAG, Boru
Douthwaite writes about
parallels with the open-source software movement that created Linux.
For software read seed. Some farmers are seed "hackers." Although their
source code-the DNA coding-is closed to them, nature itself or human
intervention generates new "hacks" by crosses and mutation, and farmers
select hacks that they judge beneficial. The tantalising prospect opens up
that [participatory plant breeding] might be able to capture the power of
the "bazaar" development model in the same way that the open-source
software movement has.... If [participatory plant breeding] can harness
the creativity of farmer "hackers," wouldn't this be a better and safer way
years than relying
of trying to double rice production in the next twenty139
on Big Science to pull off a second Green Revolution?

An open source PGR model would be based on the idea that farmers are
140
both users and developers of different types of information technology.
Such a model might be applied not only to the development of plant
varieties via selective breeding, genomics, and genetic manipulation of
PGRs, but also to the development of related machinery/technology and the
sharing of agricultural information, knowledge, and other agricultural
know-how. 141

partnership between a group of farmers dissatisfied with the economic and environmental
cost of growing [Hi-Yielding Varieties] with high levels of chemical inputs; a group of
'dissident, nationalist, crop scientists from the University of the Philippines'; and some
social scientists from an NGO .... The organisation began by collecting rice varieties and by
1992 it had 210 in its breeding stock, of which 87 were [Hi-Yielding Varieties]. At the same
time, the scientists trained the farmers in the basics of hybridisation, selection and recordkeeping.").
137. DOUTHWAITE, supra note 5; MASIPAG, supra note, 136.
138. Srinivas, supra note 97, at 325 ("A biolinux model can be applied for the
development of plant varieties, agro machinery and sharing of information and knowledge.
A biolinux model ...[is] as follows. The variety will be made available with a GPL or
similar document explicitly stating rights and claims .... There will be no restriction on
using [the variety] to develop new varieties or to experiment with but it is essential that the
variety derived from this should also be available without any monopolistic claims and
restrictions on further development .... [An] agency [could] coordinate [to bring] together
breeders and farmers ....There could be a common pool to which farmers can contribute
[and] ... also exchange materials with others under Material Transfer Agreements
(MTAs).").
139. DOUTHWAITE, supra note 5, at 206-07.

140. Srinivas, Biolinuxes, supra note 97, at 322.
141. Kipp, supra note 97, at 10 ("Where Stallman and the Free Software Foundation seek
to ensure that their GNU tools will always be available to programmers, MASIPAG
demands that farmers be given the equivalent ability to save their seeds, trade seeds with
neighbours, and work separately or together on developing better or different strains in their
crops.").
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New plant varieties and related technology developed and created using
this participatory process could then be made available to farmers and plant
breeders with a GPL-styled license with the same "viral" effect-any
subsequent modifications must be openly accessible under the GPL
terms. 142 Plant varieties subject to a GPL-like license would be covered
under a license that explicitly conditions the receipt of the plant materials
on a contractual promise that there would be no downstream restrictions on
the rights of others to experiment, innovate, share, or exchange the
43
PGRs.1
An application of the open source software model, or a variant of it, may
be a viable option in the PGR context. 144 Historically, farmers have been
selecting seeds and selectively breeding crops for centuries in order to
create new varieties. However, while farming practices developed around
the globe and over millennia, plant breeding as an organized industry has
only been in existence for a little over a century. Intellectual property
protection for PGRs then, is an even newer phenomenon. Diamond v.
Chakrabarty145 served as a watershed moment when the U.S. Supreme
Court opened the door to patenting living organisms. In light of this
history, it makes sense to carve out some particular niche, exception, or
regulation pertaining to PGRs for food and agriculture.
Application of an open source PGR model could also yield positive
developments, in that it may lead to increased understanding about PGRs.
An application of the model would entail creating, maintaining, and
growing an inclusive user community of farmers, plant breeders, and
researchers through which information and technology may be exchanged
freely via decentralized commons-based peer-production networks. 146 Such
networks would increase the understanding of plant germplasm among
individual farmers and researchers, thus leading to increased capacity
142. Id.
143. Id.

144. Note that the open source model for PGRs and related agricultural biotechnology
overlaps significantly with the set of approaches that K. Ravi Srinivas, Janet Hope, and Boru
Douthwaite call "Participatory Plant Breeding."
Srinivas writes that "[f]armers have
developed seed varieties by experimenting over centuries and sharing the improved varieties
with others .... Participatory plant breeding tries to mix the best in modem science with the
wisdom of farmers in order to develop varieties that are both farmer-friendly and meet the
needs of different agro-climatic zones." Srinivas, Biolinuxes, supra note 97, at 324.
145. 447 U.S. 303 (1980).

146. Srinivas, Biolinuxes, supra note 97, at 327 ("Just as the thousands of varieties of rice
were made available by the hard work and intelligence of countless number of farmers who,
over the centuries, enhanced, conserved and created the [genetic] diversity we need[,] ...
biolinux and other models will facilitate development on innovations which are not anticommons .. "); see also BENKLER, THE WEALTH OF NETwORKS, supra note 96, at 60
("[T]he networked environment makes possible a new modality of organizing production:
radically decentralized, collaborative, and non-proprietary; based on sharing resources and
puts among widely distributed, loosely connected individuals who cooperate with each other

without relying on either market signals or managerial commands.
'commons-based peer production."').

This is what I call
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building, rather than as passive consumers of technologically advanced but
Also, like software
legally inaccessible crop technology systems.
programmers, farmers have varying criteria they employ147when evaluating
seeds, depending on locale, the size of their holdings, etc.
An open source PGR model thus would help ensure that farmers in
particular local situations would be able to develop and cultivate plant
varieties adapted to local climate, soil, and other conditions. This is a much
different result than the situation where multinational agrochemical
corporations heavily promote "crop technology systems" that attempt to
adapt local conditions to accommodate their seeds via expensive chemical
inputs, rather than adapting a seed to local conditions. Additionally, such
size is too
corporations are reluctant to invest in any field where the market
48
small or the profitability of the venture is not readily apparent.1
Another plus point is that an open source PGR model would help prevent
further erosion of genetic diversity accelerated by the increasing intellectual
propertization of PGRs. The open source model could lead to plant quality
improvements because, by analogy in the open source software context,
"given enough eyeballs, all bugs are shallow." 149 An open source PGR
model would contribute to increased availability and genetic diversity of
PGRs by making germplasm less vulnerable to crop diseases that would be
able to wipe out a monoculture crop and to the manipulative moves of an
increasingly oligopolistic small number of powerful firms.
"[L]ike software, seed production is a process which has a large fixed
cost but which produces a product that can be cheaply distributed [or
copied]."' 50 With software, duplication is digital, whereas with seeds,
duplication is the result of the self-replicating nature of the seed itself. 51'
Moreover, the costs of contribution to an already existing and openly
accessible plant variety (as would be a computer program in the software
context) is low compared to the cost of starting from scratch if permission
cannot be secured to work with materials protected by intellectual property
52
rights. 1
As mentioned above, an open source PGR model would also serve as a
means of spreading risk and sharing costs among farmers, "farmers' rights"
groups, and other smaller entities involved in the agricultural sector. Under
an open source PGR model that promoted participatory open source
breeding projects, smaller seed companies would be able to compete with
larger companies by lowering research and development costs, and farmers

147. Srinivas, Biolinuxes, supra note 97, at 326.
148. Id.
149. RAYMOND, supra note 96, at 30.

150. See Kipp, supra note 97.
151. Id.
152. See Hope, supra note 97; Janet Elizabeth Hope, Open Source as a Business
Approach, http://rsss.anu.edu.au/-janeth/OSBusMod.html (last visited Mar. 1, 2009).
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would be able to participate in creating new varieties suited to local
environments, promoting in situ PGR conservation.
In situ conservation, as opposed to ex situ storage in seed banks, is
significant because it encourages preservation of traditional farmer knowhow as well as promoting genetic diversity. 153 Additionally, the
motivations for using an open source model in the PGR context are
arguably more profound than in the software area-namely, farmers'
154
survival, PGR preservation, and feeding regional and global populations.
153. BRUSH, supra note 6, at 198-200 (discussing the benefits of in situ conservation (and
criticism of ex situ collections).
First, important elements of crop genetic resources cannot be captured and stored
off-site.... [Jln situ conservation is dynamic and meant to maintain a living and
everchanging system, thus allowing for both loss and addition of elements of the
agroecosystem....[Second,] gene bank collections fail to capture diversity or
resources that are generated after the collection has occurred. Recurring collection
is rare and limited by many obstacles both within gene banks and outside them....
Third, all forms of conservation are vulnerable, and gene banks are subject to
numerous risks-genetic drift within collections, loss of seed viability, equipment
failure, security problems, and economic instability .... Finally, service and
political reasons bolster in situ conservations .... In situ conservation has been
proffered as an ally of agricultural development for areas bypassed by
conventional technology improvement schemes and as a way to achieve
development without Green Revolution technology. . . [and] can theoretically
generate far more diversity and involve farmers in improving local crops through
"participatory crop improvement.... [this has the effect of] improv[ing] food
availability and income."
Id.
154. See generally Stephen M. Maurer et al., Finding Cures for Tropical Diseases: Is
Open Source an Answer?, 6 MINN. J. L. Sci. & TECH. 169 (2004) (discussing initiatives

undertaken by Professor Arti Rai of Duke University Law School to apply open source
licensing principles in the pharmaceutical area). The Biological Innovation for Open Society
(BIOS), founded by Richard Jefferson, proposed a spoke-and-wheel method of
implementing such a scheme. As envisioned,
for example, a BIOS group, or node, might contain a core technology, or groups of
technologies, necessary for introducing new genes into plants. Such technologies
would not have to be superior to existing commercial technologies. They would
just need to provide a sufficiently effective tool for engaging in the basic research
such that developing nations, small biotechnology companies, and public research
agencies will be able to engage in research without becoming ensnared in current
patent traps.
BRUSH, supra note 6, at 198-200.
For more information, see BIOS,
http://www.bios.net/daisy/bios/home.html (last visited Mar. 1, 2009); see also DOUTHWAITE,
supra note 5, at 209-12 ("CAMBIA, the Centre for the Application of Molecular Biology to
International Agriculture ....[i]s a not-for-profit research institute in Canberra, Australia,
which was set up by Richard Jefferson, its executive director, in 1991 to develop and
package the novelty generation and selection tools that biotechnology is making possible so
that farmers and local researchers can use them and not just scientists working for
multinational companies ....CAMBIA is trying to create composite populations of rice
plants, but with a difference ....[A CAMBIA biologist said], 'If we were designing a rice
plant from scratch then we might want to have broad leaves on the lower nodes that quickly
cover the ground and suppress weeds. Using our technique we can randomly turn on genes
in this part of the plant and, as rice has the genes to grow broad leaves, sooner or later we
should get lucky.' . . . Transactivation, the technical term for the technology that creates such
novelty, is just one of the tools that CAMBIA is developing.... [It is also] delivering its
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While an open source model for PGRs has attractive aspects, such a
model also presents potential problems that need careful consideration. In
the open source software context, the creation and management of a user
community is critical. 155 The role of the project leader includes the
provision of the basic intellectual content and the addition of new
contributions. Other tasks also include the setup and maintenance of
effective community structures to maximize users' motivations to
contribute and the keeping up of morale within the user/contributor
156
community.
D. Problems and OtherApproaches
A problem in the PGR context is that the genetic "information" at issue is
far less codified and much more dynamic than in the software context.
However, this may be partially addressable by creating an infrastructure for
communication among genomic databases, farmers, plant breeders, gene
banks, newsgroups, and public university institutions such as the Public
Intellectual Property Resource for Agriculture (PIPRA), located at the
157
University of California at Davis.
In addition, certain challenges must be overcome for an open source plant
germplasm model to succeed. The same challenges with regard to creating,
managing, and facilitating communication within the user community may
be problematic because "qualities," in the context of "quality control," may
not be as readily verifiable as in the software context. Dispute resolution
procedures among contributors need to be addressed along with the
recruitment, nomination, election, and selection of effective project or
group leaders to ensure the long-term viability of such a project.
There are also potential regulatory issues resulting from the CBD, the
'158
ITPGR, and TRIPS approach that treats PGRs as "sovereign property.
tools through links with farmers and [National Agricultural Research Systems] in developing
countries.").
155. See Hope, supra note 152.
156. Id.
157. See The Public Intellectual Property Resource for Agriculture, http://www.pipra.org/
(last visited Mar. 13, 2009). PIPRA's website states that PIPRA is an initiative by
"universities, public agencies, and non-profit institutes" to make agricultural technologies
more easily available for development and distribution of subsistence crops for humanitarian
purposes in the developing world and specialty crops in the developed world. Id.
158. It is beyond the scope of this essay to address issues raised by genetically engineered
crops, but a distinction should be made between transgenic crops, where genes from outside
of the particular plant species are inserted into a plant's genome, and nontransgenic crops,
where genes from within a species are inserted into a plant genome, as well as the use of new
agricultural biotechnology, such as Marker Aided Selection, which dramatically decreases
the time necessary via DNA markers and computing 'power to find and add traits to a
particular cultivar from a landrace or a wild and weedy relative. For genetically engineered
crops, there are a number of regulatory hurdles at the national and international levels. See
Cartegena Protocol of Biosafety to the Convention on Biological Diversity, Jan. 29, 2000, 39
I.L.M. 1027, available at http://www.biodiv.org/biosafety/protocol.asp. There is also the
FAO's Codex Alimentarius that was established in 1962 to set formal food and hygiene
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As a result, the movement of PGRs may be restricted across national
boundaries, contributing to an "anticommons."
As discussed in the
previous section, the ITPGR currently categorizes the sixty-four crops and
forages listed in Annex I to the treaty as belonging to a type of "limited
commons." Therefore, PGRs for those crops coming from CGIAR seed
banks may not be (intellectual) propertized "in the form received."
However, by implication, all PGRs not included in the ITPGR Annex are
considered "sovereign property" of the nations wherein they exist, and
TRIPS mandates that such nations must provide plant variety protection or
equivalent sui generis intellectual property protection. 159 Additionally,
some developing nations may insist, pursuant to the CBD, on compensation
or technology transfer for appropriation and use of "their" PGRs.160 These
countries will want to issue their "informed consent" in order to secure
"equitable benefit sharing."''
Depending on their terms, such demands

standards. In 1995, the responsibility for Sanitary and Phytosanitary (SPS) food safety
standards was assigned to the codex under the then-new WTO trade regime.
In the United States, there is muddled jurisdiction over genetically engineered crops
divided amongst the U.S. Agricultural Plant Health Inspector (APHIS), a subdepartment of
the U.S. Department of Agriculture that regulates field trials of Genetically Engineered
crops, the Environmental Protection Agency that regulates pest control in plants, and the
Food and Drug Administration that regulates food quality, which has taken the position that,
if "substantial equivalence" can be shown between Genetically Engineered food crops
(vitamin, caloric, and other criteria) and non-Genetically Engineered food, Genetically
Engineered crops can get to the market without labeling. See generally Gregory N. Mandel,
Gaps, Inexperience,Inconsistencies, and Overlaps: Crisis in the Regulation of Genetically
Modified Plants and Animals, 45 WM. & MARY L. REV. 2167 (2004).
159. INTELLECTUAL PROPERTY RIGHTS IN THE WTO AND DEVELOPING COUNTRIES 134
(Jayrahsee Watal ed., 2001) ("[U]nder 27.3(b) of TRIPS, if plants are excluded from patent
protection, at least an effective sui generis system must be put in place for the protection of
new plant varieties. In other words, plant breeders' rights (PBRs) are to be protected despite
the optional exclusion from the patenting of plants.").
160. JAMES S. MILLER, IMPACT OF THE CONVENTION ON BIOLOGICAL DIVERSITY: THE
LESSONS OF TENS YEARS OF EXPERIENCE WITH MODELS FOR EQUITABLE SHARING OF BENEFITS

59, 66 (2007) ("The resulting [CBD] regulatory structure is difficult and expensive for
academic researchers to penetrate as they attempt to obtain prior informed consent and
permission to operate. However, this same system has also led to a very positive reexamination of collaborative research, which has fostered short-term benefits that have
greatly supported the development of biological research capacity is source countries....
[and] short indirect benefits realized through the impact of the CBD have had a tremendous
positive benefit on the growth of science in the developing world."); see also Cynthia M. Ho,
Biopiracy and Beyond. A Consideration of Socio-Cultural Conflicts with Global Patent
Policies, 39 U. MICH. J.L. REFORM 433, 439-41 (2006) ("[T]his article argues that because
TRIPS provides substantially more effective enforcement measures than those available to
protect either CBD norms of biodiversity or international human rights, it de facto trumps
other agreements and hence other social values .... [and argues that bio-]piracy lingo
[should be] ... jettisoned in favor of national sovereignty, which is a universally understood
concept.").
161. John H. Barton & Wolfang E. Siebeck, Material Transfer Agreements in Genetic
Resources Exchange-The Case of the InternationalAgricultural Research Centres, ISSUES
IN GENETIC RESOURCES, May 1994, available at http://www.ipgri.cgiar.org/publications/

pdf/109.pdf
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may effectively hamper any gains through an open source PGR model by
further restricting the free movement of PGRs.
Yet another challenge to an open source PGR model would be the
proliferation of GURTs and Varietal GURTs, or V-GURTs. 162 These could
be used by or threatened to be used by corporations seeking to restrict the
use of their protected seeds not only by employing the legal system via
patents, plant breeders' rights, and restrictive licenses, but also by
technological methods. 163 Thus, not only is the use of protected seed
legally prohibited absent an agreement with the seed supplier, with terms
skewed in favor of said supplier, it may actually be impossible to replicate
such seed since some are designed not to replicate via antigermination
technology. On the other side of the issue, there is the question of
outcrosses of GURT crops, such as was the case with Bayer CropScience's
experimental gene-altered rice "LLRICE601" that had become widespread
in the U.S. rice supply. 64
Finally, there may be issues involving patent misuse in situations where a
GPL-like license protects the core feature of the PGR, with users permitted
to seek proprietary rights on the express condition that they in turn make
innovations available not only to other members of the user group but to the
162. Genetic Use Restriction Technologies (GURTs) and Variatal GURTS (V-GURTs)
are a form of biotechnological "self-help" that protect genetically engineered crops from
unauthorized reproduction and were named "Terminator" seeds by the nongovernmental
organization, Rural Advancement Foundation International (RAFI). See Timo Goeschl &
Tim Swanson, The Impact of Genetic Use Restriction Technologies on Developing
Countries:

A

Forecast, in

ECONOMIC

AND

SOCIAL

ISSUES

IN AGRICULTURAL

BIOTECHNOLOGY, supra note 117, at 182 ("[T]he concerns about the potential implications of
GURTS are manifold. Some observers worry about the environmental effects of geneflow
from crops thus sterilized to other plants, causing the potential sterilization of seeds beyond
the confines of the individual field. The distribution of economic rents between farmers,
seed companies and consumers is another area of possibly undesirable consequences. Others
are concerned about the impacts of these technologies in the livelihoods of subsistence
farmers that predominantly rely on saved seed for replanting their fields.").
163. There are two types of GURTs. V-GURT produces sterile seeds; thus a farmer who
purchases seed containing V-GURT technology cannot save the seed for future use. This
technology is restricted to the plant variety level-hence the term V-GURT. T-GURT
modifies a crop in such a way that the genetic enhancement engineered into the crop does
not function until the crop plant is treated with a chemical that is sold by the biotechnology
company. As such, the farmer may save seeds; however, they may not take advantage of the
advance trait without purchasing the activator compound. It is restricted to the trait level,
hence
T-GURT.
See
Wikipedia,
Genetic
Use
Restriction
Technology,
http://en.wikipedia.org/wiki/Terminator_-Technology (last visited Mar. 13, 2009).
164. GRAIN, Report of a Fact Finding Team's Visit to Badwani District, Madhya
Pradesh (n.d.), http://www.grain.org/research/contamination.cfn?id=343 (last visited Mar.
23, 2009) ("Federal officials are still investigating how the experimental 'LLRIC601'
escaped from Bayer's test plots after the company dropped the project in 2001 .... LL601
contains a bacterial gene that protects rice from Bayer's Liberty weed killer, allowing
farmers to use the chemical without harming their crop. The prospect of widespread
cultivation worries many experts, who say the key gene is sure to move via pollen into red
rice, a weedy relative of white rice and the No. 1 plant pest for rice farmers in the South.
Thus endowed, red rice would become immune to the herbicide, increasing its economic
havoc.").
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public at large, as well. 165 In North America, Professor Robin Feldman has
raised concerns as to whether open source practices in the biomedical area
amount to patent misuse by seeking to extend their scope beyond the
protected technology. 166 Arguably, such concerns may also apply to an
open source PGR regime, at least in countries that implement a serious
competition of antitrust policy.
As with GNU/Linux, it would be crucial to create an institutional
structure that coordinated the activities inherent in an open source PGR
model. These activities would include, at minimum, bringing farmers, plant
breeders, and public and private researchers together; informing the parties
about the uses and abuses of intellectual property law; and educating them
on ways that a GPL-like license could be used to facilitate open access to
PGRs. 167 Might MASIPAG or similar organizations come to fill the void
of replicable models for serving developing countries?
Yet another option is the creation of international or international-level
crop-specific agencies. With the logistical support of the various regional
agricultural research centers, national seed banks, and financial backing
from the FAO and private foundations, such agencies would either acquire
rights to critical bio-patents pertaining to PGRs or negotiate with the patent
holders to grant licenses to the public, such as the "golden rice" license, and
dedicate them to the "public domain."' 168 These entities would also collect
and disseminate information, support innovations, and furnish technical aid
69
to researchers, plant breeders, and farmers. 1
165. Robin Feldman, The Open Source Biotechnology Movement: Is It Patent Misuse?, 6
MINN. J. L. Sci. & TECH. 117 (2004).
166. See id.
167. BENKLER, WEALTH OF NETWORKS, supra note 96, at 342-43 ("The most ambitious
effort to create a commons-based framework for biological innovation.., is BIOS. BIOS is
an initiative of CAMBIA (Center for the Application of Molecular Biology to International
Agriculture)... [and] is based on the observation that much of contemporary agricultural
research depends on access to tools and enabling technologies-such as mechanisms to
identify genes or for transferring them into target plants ....
[A] core insight driving the
BIOS initiative is the recognition that when a subset of necessary tools is available in the
public domain, but other critical tools are not, the owners of those tools appropriate the full
benefit of public domain innovation without at the same time changing the basic structural
barriers to use of the proprietary technology. To overcome these problems, the BOS
initiative includes. . . a fairly ambitious 'copyleft'-like model of licensing CAMBIA's basic
tools.... The licensing.., is proactive, and is likely the most significant of the project....
This means that anyone who builds upon the contributions of others must contribute
contributions back to the other participants.").
168. Id. at 339 ("Golden rice is a variety of rice that was engineered to provide dietary
vitamin A. It was developed with the hope that it could introduce vitamin A supplement to
populations in which vitamin A deficiency causes roughly 500,000 cases of blindness a
year. . . . However, when it came to translating the research into deliverable plants, the
developers encountered more than seventy patents in a number of countries and six materials
transfer agreements that restricted the work and delayed it substantially."); see also J.
Madeleine Nash, Grains of Hope, TIME, July 31, 2000, at 39-46.
169. BENKLER, WEALTH OF NETWORKS, supra note 96, at 338 ("A major avenue of

'commons-based research and development in agriculture . . . [is represented by] PIPRA
(Public Intellectual Property Resources [for Agriculture), which] is a collaborative effort
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CONCLUSION

Professors Anupam Chander and Madhavi Sunder caution about ignoring
the distributional consequence imposed by rising levels of intellectual
property protection on a global scale.170 However, a new approach that
employs a "commons-based peer production" model should take into
account differing circumstances such as how relative knowledge, wealth,
power, access, and ability may render some better able than others to
exploit such an open source PGR model. The risk is that the virtues of such
a system and its purported benefits to farmers in developing nations may be
lost if measures are not taken to ensure that these farmers will be explicitly
included in the on-the-ground operationalizing of implementing an open
source PGR model. 171
This essay has examined the relevance of user-innovation in the context
of participatory plant breeding. This essay first looked at the shift during
the 1980s to the early 1990s from a common heritage approach to a
sovereign property treatment of PGRs and the consequences this shift had
for intellectual property rights in such resources. Next, this essay looked at
crucial distinctions between treating PGRs as "open-access" resources
where no one has the right to exclude collection/exploitation of such
resources and a "limited commons" treatment of such resources that are a
"commons" on the inside and "private property" on the outside, with the
insiders able to set conditions on the use of such resources. Finally, this
essay assessed the potential to use lessons from the open software
movement to use licenses from the international network of seed
libraries/gene banks to leverage more open access for farmers and plant
breeders to such resources to counterbalance the pervasive colonization of
this area by private intellectual property claims asserted by large
multinational agrochemical entities.

among public-sector universities and agricultural institutes in the United States, aimed at
managing their rights portfolios in a way that will give their own and other researchers
freedom to operate in an institutional ecology increasingly populated by patents and other
rights that makes work difficult.").
170. Anupam Chander & Madhavi Sunder, The Romance of the Public Domain, 92 CAL.
L. REv. 1331 (2004).
171. Jack R. Kloppenburg, Jr., Seeds, Sovereignty and the Via Campesina: Plants,
Property, and the Promise of Open Source Biology 25 (2008) (unpublished manuscript, on
file with the Fordham Law Review) ("Would a Biolinux approach be attractive to farmers
and public plant scientists in the North? On one hand, these Northern actors have a
considerable volume of political and institutional capital to deploy in working toward seed
sovereignty. The consequences of continued inaction cannot be much clearer than they are
now, and a Biolinux approach at least offers a refreshingly aggressive orientation. On the
other hand, both farmers and public sector scientists are deeply embedded in existing norms
and practices and this profound path dependence makes a radical change appear impossible.
They are actually less likely than their counterparts in the South to recognize, understand,
and act on the structural conditions that entangle them.").
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By using "private" open source licenses for seeds and related genetic
technologies and research tools, this essay is hopeful that greater "public"
access may be leveraged.

